Oligomeric state and mode of self-association of Thermotoga maritima ribosomal stalk protein L12 in solution.
The "stalk" of the prokaryotic 50S ribosomal subunit is comprised of four copies of the protein L7/L12. In Escherichia coli, L7/L12 is a dimeric protein at micromolar concentrations, which is able to undergo rapid subunit exchange. A recent structural study indicated a tetrameric arrangement of the L12 proteins isolated from Thermotoga maritima, in which the proteins engaged in two different dimerization modes. In one mode, the two monomers of L12 form a tight symmetric and parallel dimer held together by a four-helix bundle, which encompasses the hinge region between the N- and C-terminal domains. In the other mode, the two monomers bind through their N-terminal region in an antiparallel configuration, in which one monomer comprises an alpha-helical hinge and the other monomer adopts an elongated shape with an unfolded hinge region. Presently, it is unclear which dimer contact prevails in solution and on the ribosome. Using cysteine mutants of T. maritima labeled with fluorescent probes, we investigated the mode of interactions between L12 subunits. Data from Forster resonance energy transfer experiments support a dimerization of L12 in solution, in which two monomers bind through their N-terminal region in an antiparallel configuration. We also demonstrate that the rate of subunit exchange in T. maritima L12 is significantly slower at 25 degrees C than that in the E. coli system. The exchange rate increases with increasing temperature and approaches the one observed for the E. coli system at 50 degrees C. Possible factors responsible for this difference are discussed.